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A IICW gci~craticm  of high resolution UV imaging spacccraf[ (1’o]ar,
<;alilco,11S”1’) arc studying the airglow and aurora of the 1 ‘arth and the
.lovian p]ancts. To keep pace with lhcsc technological improvements wc
have dcvcloJJcd  a laboratory program to provide electron collision cross
sections of the major molccu]ar  planetary gases ( 111, 1 I, 0, N2, CX)2,
SOz, 02, 1 lzO and (;()). Molecular spectra under oplical]y thin
c.ondi{ions  have been measured with a high resolution (1/A 1 = 50000)
(JV spccitomctcr  in tandcm  with an clcctmn impact collision clmnbcr.
Syntllclic  spectral intensities and rotational line positions for 11> based
on Ihc J -dcpcndcnl  transition probabilities arc in goocl agree.mcmt with
cxpcrin]cnta]  intensities. A ncw hi~,h resolution LJV mode] is being
dcvclopc(i  for modeling laboratory data. ‘1’hc model includes an
accmratc rcmcasurcment of the 1,yman band and Wcmcr band cross
scctio]]s.  ‘J’hc kinetic energy distribution of i l(~p) atoms resulting from
c.lcctrm  ilnpact dissociation of I 12 has been mcasurccl.  1 IHcctron  impact
dissociation of 112 is onc of the major mechanisms ]caciinp,  to the
obscrvwl wi(ie profile of 111 m fioJn Jupiter aurora by 11S’1’. Analysis of
the dc.convo]vcd  line profi]c  of I ] ] ,a reveals the cxistcncc  of a narrow
li]~c pc:ik (40 Jn~ 11’W(il  lM ) and a broad pedestal base (240 m~
l~WG1 IM). l’ollow-oJ~  stuclics  of dissociative excitation of S11 1 ?,59&
01 1304A emission from S02 and of NI 1 ‘200A, NI 1 1085~ from N2 also
indicate substantial kinetic energy rclcasc  (1 - 10CV). Wc report a
quantitative mcasurcmcllt  of the prcdissociation  fraction in the N1 c’d’~~
-1 X ] x;,, (0,0) band 10 JNodcl Nz 1 ;(JV emission from ‘1’itan,  ‘1’riton  and
Ihc llarlh. The most rcccnt studies ofthc excitation cross scc.tion ofthc
Nz (a lIIg) state will be discussed. Wc rcporl  the first study of }1 1 a
from atomic ]] iJI the cxtcJldcd  energy range (] (J-2000  cV) whcJ’c cross
sections can be related to optical oscillator strengths. A small (-So/O)
change in the cross section ofthc  most abmclant spccics  at low energy
(-50CV) is fllndamcJlta]  to a]] C] CCtrO]l  Cncrp,y ]0ss codes.
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